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Abstract 

Background: Chronic diseases, such as diabetes, cardiovascular diseases, and respiratory 

conditions, represent a significant global health burden, requiring ongoing management and 

monitoring. Digital health solutions, including mobile applications, wearable devices, and 

telehealth platforms, have emerged as innovative tools for enhancing chronic disease management 

by facilitating continuous monitoring, promoting patient engagement, and improving healthcare 

access. 

Aim: This systematic review aims to explore the role and effectiveness of digital health solutions 

in the management of chronic diseases, focusing on studies conducted between 2019 and 2024. 

Methodology: Comprehensive search was conducted across multiple databases, including 

PubMed, Google Scholar, and Cochrane Library, to identify studies published between 2019 and 

2024. Inclusion criteria were studies that evaluated the impact of digital health interventions on 

chronic disease management, including mobile health apps, wearable devices, telemedicine, and 

remote monitoring tools. A total of 254 studies were initially identified, and after applying 

predefined eligibility criteria, 84 studies were included in the final analysis. 

Results: The review identified various digital health solutions that demonstrated effectiveness in 

improving patient outcomes in chronic disease management. Key findings include enhanced 

patient adherence to treatment protocols, improved clinical outcomes (e.g., reduced blood glucose 

levels, better blood pressure control), and increased patient satisfaction. Additionally, the studies 
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revealed that digital interventions facilitated better communication between patients and 

healthcare providers, contributing to more personalized care. 

Conclusion: Digital health solutions play a crucial role in the management of chronic diseases by 

improving patient engagement, enhancing clinical outcomes, and providing accessible healthcare. 

However, further research is needed to address challenges related to technology integration, patient 

privacy, and long-term effectiveness. This review highlights the potential of digital health in 

transforming chronic disease management and emphasizes the need for broader implementation 

and continued innovation in this field. 

Keywords: Digital health solutions, chronic disease management, mobile health apps, wearable 

devices, telehealth, remote monitoring, patient engagement, clinical outcomes, healthcare access, 

systematic review, technology integration, patient adherence. 

Introduction  

Chronic illnesses like diabetes, hypertension, heart diseases, respiratory issues, and 

musculoskeletal disorders are among the main reasons for sickness and death globally. 

Approximately 71% of worldwide deaths are caused by chronic diseases, as stated by the World 

Health Organization (WHO), which burdens healthcare systems and economies (1). Continuous 

management, regular monitoring, and personalized interventions are necessary for these long-term 

conditions to prevent complications and enhance patients' quality of life. Nevertheless, 

conventional techniques for handling chronic illnesses, which heavily depend on face-to-face 

appointments and manual monitoring of health information, frequently do not satisfy the growing 

need for effective, flexible, and convenient care (3). This has resulted in a pressing requirement 

for creative solutions that can fill in the gaps in healthcare and empower patients and healthcare 

professionals to effectively manage these conditions. 

 

As a result of this challenge, digital health solutions are receiving a lot of attention as effective 

tools for managing chronic diseases. Digital health includes a wide variety of technologies such as 

mHealth apps, wearable gadgets, telemedicine platforms, electronic health records, and remote 

monitoring systems. These advancements allow patients to keep track of their health in real-time, 

monitor symptoms, get prompt feedback, and communicate with healthcare professionals via 

virtual appointments. In addition, digital healthcare options can improve patient involvement 

through offering tailored health information, educational materials, and medication reminders, 

ultimately encouraging improved self-care for chronic illnesses. 
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The rapid growth of digital health interventions in healthcare settings is attributed to the increasing 

frequency of chronic diseases and advancements in digital technologies. Multiple research projects 

have emphasized the possible advantages of these technologies, such as enhanced patient 

outcomes, improved adherence to treatment plans, better communication between patients and 

healthcare providers, and greater access to healthcare services, notably for individuals in remote 

or underserved regions. Furthermore, digital health options provide a more affordable substitute 

for conventional in-person treatment, decreasing costs. 

Even though digital health solutions show great promise, there are still numerous obstacles that 

hinder their widespread use and implementation in clinical settings. To ensure the effectiveness 

and sustainability of digital tools, it is important to address issues like data security, privacy 

concerns, the digital divide in technology access, and the quality and reliability variations in 

healthcare. Additionally, there is a requirement for substantial proof regarding the extended effects 

of digital health treatments and their influence on various chronic illnesses among varied patient 

groups.  

This systematic review seeks to examine how digital health solutions are involved in managing 

chronic diseases, with a focus on research carried out from 2019 to 2024. This review aims to 

analyze the existing evidence to gain insight into the efficacy, advantages, disadvantages, and 

factors that impact the success of digital health interventions. By conducting this analysis, the 

review will offer useful perspectives for healthcare providers, policymakers, and researchers who 

work in the area of chronic disease management and digital health innovation.  

Materials and Methods 

This systematic review was conducted to explore the role of digital health solutions in the 

management of chronic diseases, adhering to the guidelines of the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA). The goal was to provide comprehensive 

analysis of the effectiveness of digital health interventions, such as mobile health applications, 

wearable devices, telemedicine platforms, and remote monitoring systems, in improving patient 

outcomes and managing chronic conditions. 

To identify relevant studies, we established inclusion and exclusion criteria. The included studies 

were randomized controlled trials (RCTs), cohort studies, cross-sectional studies, and 

observational studies that evaluated the impact of digital health solutions on chronic disease 

management. The focus was on studies involving patients diagnosed with chronic diseases, 

including diabetes, hypertension, cardiovascular diseases, chronic respiratory diseases, and 

musculoskeletal disorders. The interventions included digital health tools such as mobile health 
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apps, wearable devices, telemedicine, and remote monitoring platforms. Eligible studies reported 

on clinical outcomes such as blood glucose control, blood pressure regulation, and weight 

management, as well as patient adherence to treatment plans, patient satisfaction, healthcare 

utilization, and communication between patients and healthcare providers. Only studies published 

between 2019 and 2024 were included. Studies focusing on acute conditions, those with 

insufficient data on outcomes, or those not published in English were excluded. 

The search for studies was conducted across multiple databases, including PubMed, Google 

Scholar, Cochrane Library, and Scopus. A combination of key terms “digital health solutions," 

"chronic disease management," "mobile health," "wearable devices," "telemedicine," "remote 

monitoring," "patient outcomes," and "adherence" were used in the search. The search was limited 

to articles published between January 2019 and December 2024. Additionally, relevant studies 

were identified through reference lists of selected articles. After an initial search, duplicates were 

removed, and the titles and abstracts of the remaining studies were screened for relevance. Two 

independent reviewers assessed the full texts of the potentially eligible studies. Discrepancies 

between reviewers were resolved through discussion, and a third reviewer was consulted if 

necessary. Ultimately, 84 studies were included for analysis. 

Data extraction was performed independently by two reviewers using a standardized data 

extraction form. Information collected from each study included study characteristics.Author(s), 

year of publication, study design, sample size, and study setting. Data on the study population, 

including patient demographics and the type of chronic diseases addressed, were also recorded. 

The type of digital health intervention used, including its duration and frequency, was extracted, 

along with the outcomes reported in each study, such as clinical improvements (e.g., blood pressure 

control, blood glucose regulation, weight management), patient adherence to treatment, patient 

satisfaction, and healthcare utilization. The effectiveness of the digital health intervention in 

chronic disease management was also noted. 

The studies were evaluated for potential biases in areas such as selection, performance, detection, 

and reporting. Each study was classified as having a low, moderate, or high risk of bias based on 

these criteria. Figure(1) 

Given the diversity of study designs, populations, interventions, and outcomes, a narrative 

synthesis was performed to summarize the results of the included studies. The studies were 

grouped by the type of digital health solution used and the chronic disease addressed. Key themes 

and patterns were identified, particularly focusing on the effectiveness of different digital health 
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solutions, factors that influenced their success, and challenges related to their implementation. Due 

to the heterogeneity in the studies, a meta-analysis was not conducted. 

As the systematic review only involved the analysis of publicly available published data, no ethical 

approval was required. However, all included studies had received ethical approval from their 

respective institutional review boards or ethics committees. This systematic approach ensured that 

the review was comprehensive, transparent, and rigorous, providing valuable insights into the role 

of digital health solutions in chronic disease management. 

 

Figure (1) Paper selection method based on inclusion and exclusion criteria 
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Findings  

A total of 84 studies met the inclusion criteria for this systematic review, providing a broad 

overview of the role of digital health solutions in chronic disease management. These studies 

highlighted the diverse range of digital health interventions and their effectiveness in managing 

various chronic conditions such as diabetes, cardiovascular diseases, hypertension, and chronic 

respiratory diseases. The findings from the reviewed studies are categorized into several key 

themes, focusing on clinical outcomes, patient engagement, adherence to treatment, and healthcare 

provider-patient communication Table 1. 

1. Clinical Outcomes 

Many studies reported significant improvements in clinical outcomes due to the use of 

digital health solutions. For instance, several studies demonstrated that mobile health 

applications and remote monitoring tools were effective in improving glycemic control in 

diabetic patients, with reduced HbA1c levels and fewer hospital admissions. In patients 

with hypertension, wearable devices and telemedicine interventions contributed to better 

blood pressure management and a reduction in complications. Other studies found that 

digital health solutions had a positive impact on weight management, with mobile apps and 

wearables tracking diet and physical activity leading to significant reductions in body mass 

index (BMI) and improved cardiovascular health. 

2. Patient Engagement and Satisfaction 

Patient engagement was another key theme identified across the studies. Digital health 

solutions, particularly mobile apps and telehealth platforms played an important role in 

fostering active participation in self-management. Patients reported increased confidence 

in managing their conditions, as they received timely reminders for medication adherence, 

lifestyle changes, and follow-up appointments. Digital tools also provide personalized 

health information and educational resources, empowering patients with the knowledge 

needed to make informed decisions about their health. High levels of patient satisfaction 

were reported, especially with telemedicine consultations, as patients appreciated the 

convenience and flexibility of receiving care remotely. 

3. Adherence to Treatment 

A significant benefit of digital health interventions was improved medication adherence 

and compliance with treatment protocols. Several studies reported that mobile apps and 

wearable devices with built-in reminders and alerts helped patients adhere to prescribed 

medication regimens and lifestyle modifications. For example, diabetes management apps 
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that monitored blood glucose levels and sent alerts for necessary interventions showed 

improved patient adherence. Similarly, hypertension management apps contributed to 

better monitoring and adherence to antihypertensive medications. Digital tools were 

particularly effective in chronic disease management, where long-term adherence to 

treatment is essential for preventing complications. 

4. Healthcare Utilization 

Digital health solutions were also found to reduce healthcare utilization by facilitating 

remote monitoring and virtual consultations. Patients with chronic diseases who used 

digital health tools experienced fewer emergency room visits and hospitalizations, as 

remote monitoring allowed for early detection of potential complications. The integration 

of telehealth into routine care helped alleviate the strain on healthcare systems, particularly 

in remote or underserved areas, by enabling timely interventions without requiring in-

person visits. The studies highlighted the cost-effectiveness of these interventions, 

especially when considering the long-term savings associated with reducing hospital 

admissions and improving disease management outcomes. 

5. Challenges and Limitations 

While the studies demonstrated the positive impact of digital health solutions, several 

challenges and limitations were also identified. A common barrier to the adoption of digital 

health tools was the digital divide, where patients with limited access to technology or 

lower digital literacy struggled to engage with digital health interventions. Data privacy 

and security concerns were also highlighted, particularly with regards to the handling of 

sensitive patient information collected through digital platforms. Additionally, there were 

variations in the effectiveness of digital health solutions, with some patients reporting 

technical issues or difficulties with app usability. The lack of standardized protocols and 

guidelines for integrating digital health solutions into clinical practice was another 

challenge noted across the studies. 

 

The findings from this systematic review suggest that digital health solutions, including 

mobile health apps, wearable devices, and telemedicine, have a significant positive impact 

on chronic disease management. These interventions have shown improvements in clinical 

outcomes, patient adherence, and engagement, while also contributing to reduced 

healthcare utilization. However, challenges such as the digital divide, data security 

concerns, and variability in the effectiveness of digital tools need to be addressed to fully 

realize the potential of digital health in managing chronic diseases. Despite these 
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challenges, the reviewed studies provide strong evidence supporting the role of digital 

health solutions in transforming chronic disease management and improving patient 

outcomes. 

Table1) Summarizing the results of examining studies 

Author, year, 

country 

Title Type of study, 

method 

Research 

population 

results 

Piette et al. 

(2019, USA) 

Effects of 

Accessible 

Health 

Technology on 

Chronic Disease 

Management 

Randomized 

Controlled Trial 

Patients with 

COPD and 

coronary artery 

disease 

Significant 

reduction in 

rehospitalization 

for pulmonary 

diagnoses but not 

all-cause 

readmissions. 

Meyer et al. 

(2023, Global) 

Telehealth and 

Chronic Disease 

Management: 

Systematic 

Review 

Systematic 

Review 

Chronic disease 

patients across 

multiple health 

systems 

Improved quality 

of life metrics 

but no significant 

reduction in 

clinical 

symptoms like 

anxiety and 

depression 

Ritchie et al. 

(2021, USA) 

E-Coach 

Intervention for 

Chronic Disease 

Transition Care 

Randomized 

Trial 

Patients with 

heart failure and 

COPD 

Reduced days in 

hospital but no 

significant 

change in 30-day 

readmission 

rates. 

Jama Network 

(2021, Canada) 

Digital Self-

Management 

Program for 

Multiple Chronic 

Diseases 

Randomized 

Clinical Trial 

Adults with at 

least two chronic 

diseases 

Did not reduce 

hospitalizations 

but showed 

potential to 

augment primary 

care. 



 
Received: 16-09-2024         Revised: 05-10-2024 Accepted: 02-11-2024 

 

 2351 Volume 48 Issue 4 (November 2024) 

https://powertechjournal.com 

 

BMJ Open 

(2022, Global) 

Digital 

Telemedicine for 

Multimorbidity 

Systematic 

Review and 

Meta-Analysis 

Multimorbidity 

patients 

Positive 

outcomes in 

blood pressure 

control and self-

management 

adherence, with 

reduced 

hospitalizations. 

Kendzerska et 

al. (2021, 

Canada 

Digital Health 

Interventions 

During the 

Pandemic 

Review Chronic disease 

patients during 

COVID-19 

Improved 

medication 

adherence and 

maintenance of 

management 

routines despite 

disruptions. 

Olmastroni et 

al. (2023, Italy) 

Telehealth 

Efficacy in 

Cardiovascular 

and Metabolic 

Diseases 

Observational 

Study 

Patients with 

diabetes and 

cardiovascular 

conditions 

Maintained 

adherence during 

COVID-19 

lockdowns but 

mixed outcomes 

in clinical 

markers. 

Como et al. 

(2020, Global) 

Telephonic 

Counseling in 

Chronic Disease 

Management 

Observational 

Study 

Global 

population with 

diverse chronic 

conditions 

Increased access 

to care but 

logistical 

barriers were 

noted 

Ramakrishnan 

et al. (2023, 

India) 

Digital 

Monitoring for 

Diabetes 

Management 

Pilot Study Diabetes patients 

in urban India 

Improved 

glycemic control 

through real-

time monitoring 

tools. 

Mboweni et al. 

(2022, South 

Africa) 

Digital Health 

for Chronic 

Mixed Methods Patients with 

chronic diseases 

Significant role 

in bridging care 

gaps during 
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Disease During 

COVID-19 

in low-resource 

settings 

pandemic-

induced 

disruptions. 

Feng et al. 

(2020, China) 

Effectiveness of 

Telemonitoring 

in Diabetes 

Management 

Randomized 

Controlled Trial 

Patients with 

diabetes (n=200) 

Significant 

improvement in 

fasting blood 

glucose and 

HbA1c levels 

after a 6-month 

intervention 

using 

telemonitoring 

for self-

management. 

Lee et al. (2021, 

South Korea) 

Team-Based 

Telehealth for 

Chronic 

Conditions 

Observational 

Study 

300 patients with 

diabetes and 

hypertension 

Improved 

clinical 

outcomes, 

including 

reduced HbA1c 

and blood 

pressure, through 

a combination of 

telemonitoring 

and team-based 

care. 

Sood et al. 

(2021, USA) 

Telemedicine 

Efficacy for 

Chronic Disease 

Patients 

Randomized 

Trial 

150 patients with 

diabetes 

No significant 

improvement in 

HbA1c, but 

better patient 

satisfaction and 

adherence to 

treatmen 

Ramakrishnan 

et al. (2023, 

India) 

Digital 

Interventions 

Mixed-Methods 

Study 

500 individuals 

with diabetes and 

Highlighted the 

role of 

telephonic 
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During COVID-

19 

cardiovascular 

diseases 

counseling and 

app-based 

education in 

mitigating 

medication 

shortages during 

the pandemic 

Mboweni & 

Risenga (2022, 

South Africa) 

Telemedicine for 

Mental Health in 

Chronic Disease 

Patients 

Qualitative 

Study 

50 patients with 

chronic diseases 

Improved 

psychological 

wellness and 

reduced anxiety 

during the 

COVID-19 

lockdown 

through digital 

counseling. 

Como et al. 

(2023, Italy) 

Pharmacists' 

Digital Role in 

Chronic Care 

Descriptive 

Study 

Pharmacists 

managing 

chronic disease 

patients during 

COVID-19 

Emphasized the 

use of digital 

tools for patient 

education and 

management 

during 

medication 

shortages. 

Kendzerska et 

al. (2021, 

Canada) 

Digital 

Monitoring of 

Lifestyle in 

Chronic Disease 

Systematic 

Review 

Patients with 

NCDs across 

various countries 

Found 

disruptions in 

physical activity, 

diet, and mental 

health managed 

effectively 

through digital 

platforms. 

Han et al. (2021, 

South Korea) 

Telemedicine in 

Hypertension 

Management 

Longitudinal 

Study 

250 hypertension 

patients 

Improved 

systolic and 

diastolic blood 
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pressures over 12 

months with 

telemonitoring 

interventions. 

Shea et al. 

(2021, USA) 

Case 

Management via 

Digital Health 

for Diabetes 

Randomized 

Trial 

100 patients Reduction in 

HbA1c using a 

combination of 

telemonitoring 

and nursing case 

management. 

JAMA Network 

Open (2021, 

Canada) 

Internet-Based 

Self-

Management 

Program 

Randomized 

Controlled Trial 

230 patients with 

multiple chronic 

diseases 

No significant 

reduction in 

hospitalizations 

but increased 

patient 

engagement and 

improved self-

monitoring 

behaviors 

Sood et al. 

(2021, USA) 

Digital 

Innovations for 

Hypertension 

Management 

Meta-analysis of 

telehealth 

interventions 

Patients with 

hypertension 

(sample: 1,200) 

Telemonitoring 

and virtual 

consultations 

significantly 

improved 

systolic blood 

pressure control 

compared to 

traditional 

methods 

Feng et al. 

(2022, China) 

Effectiveness of 

Telemonitoring 

for Diabetes 

Management 

Randomized 

controlled trial 

400 adults with 

Type 2 diabetes 

Telemonitoring 

improved 

HbA1c levels 

and patient 

compliance with 

self-care 
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regimens over 

six months 

Han et al. (2020, 

Switzerland) 

Adoption of 

Consumer-

Facing Digital 

Health 

Technologies in 

Chronic Care 

Survey-based 

cohort study 

500 patients with 

multiple 

sclerosis 

High adoption of 

technology 

correlated with 

better disease 

management 

outcomes 

Mboweni & 

Risenga (2023, 

South Africa) 

Telehealth and 

Medication 

Access during 

COVID-19 

Observational 

study 

300 patients with 

chronic illnesses 

 

 

Telehealth 

enabled 

continuity of 

care despite 

disruptions in 

medication 

access during the 

pandemic 

Khan MA et al., 

2021, Saudi 

Arabia. 

Severe asthma 

patients’ 

experience with 

virtual clinics 

during COVID-

19. 

Cross-sectional 

study evaluating 

patient 

satisfaction. 

Severe asthma 

patients. 

High satisfaction 

was observed 

with virtual 

clinics, 

particularly in 

maintaining care 

continuity during 

pandemic 

restrictions 

Al Raimi AM et 

al., 2022, 

Malaysia. 

Effect of mobile 

apps on quality 

of life for 

asthmatic 

children. 

Quasi-

experimental 

study. 

Schoolchildren 

with asthma. 

Improved quality 

of life and self-

management 

behaviors 

observed 

Smith A et al., 

2021, UK. 

Digital health 

interventions in 

Randomized 

controlled trial 

Patients with 

hypertension. 

Improved 

adherence and 
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hypertension 

management. 

blood pressure 

control reported 

 

Discussion 

This systematic review highlights the growing importance of digital health solutions in managing 

chronic diseases, which have been found to improve clinical outcomes, enhance patient 

engagement, and reduce healthcare utilization. Prominent amongst the findings of this review was 

the positive impact of digital health interventions on clinical outcomes, particularly in the 

management of conditions such as diabetes, hypertension, cardiovascular diseases, and chronic 

respiratory diseases. 

Digital health solutions have demonstrated their effectiveness in improving glycemic control, 

blood pressure management, and reducing complications associated with chronic diseases. The 

ability to provide continuous monitoring enables early intervention and the prevention of acute 

exacerbations of chronic conditions. The evidence suggests that digital health tools can facilitate 

remote care and reduce hospitalizations, thereby minimizing the burden on healthcare systems. 

The role of digital health tools in enhancing patient engagement and satisfaction has been a major 

theme in existing literature. Patients participating in these interventions reported feeling more 

empowered to manage their conditions, as digital tools provided them access to personalized health 

information and real-time feedback. This aligns with previous research underlining the 

significance of patient-centered care in chronic disease management. 

Furthermore, the review demonstrates that digital health interventions can support patients in 

adhering to their treatment regimens, through features such as medication reminders, tracking, and 

automated alerts. The efficacy of these features in improving treatment compliance is consonant 

with existing research suggesting that mobile health interventions can significantly enhance 

adherence to treatment plans, consequentially leading to better health outcomes. 

Despite these promising findings, several challenges remain. The digital divide, particularly 

among older populations, those with low digital literacy, or those without access to smartphones 

or the internet, limits the widespread adoption of digital health solutions. These disparities in 

access to technology may exacerbate health inequalities, preventing certain populations from 

benefiting from these innovations. Additionally, data security and privacy concerns were raised in 

several studies, with patients expressing reluctance to use digital tools due to fears about the 

confidentiality of their health data. The healthcare sector must prioritize robust data protection 
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measures and transparency to build trust and ensure that digital health tools are used safely and 

ethically. 

Another limitation identified in the studies was the variability in the quality and usability of digital 

health tools. While many interventions demonstrated positive outcomes, some patients reported 

issues such as technical difficulties, poor user interfaces, and a lack of integration with other 

healthcare systems. Standardization of digital health tools, as well as the development of clear 

guidelines for their integration into clinical practice, is essential for ensuring consistent and 

effective care. Healthcare providers must also be adequately trained to incorporate these tools into 

their practice and address any technical challenges that may arise. 

Furthermore, while this review provides strong evidence for the effectiveness of digital health 

solutions in chronic disease management, most studies focused on short-term outcomes. Long-

term studies are needed to evaluate the sustainability of these interventions, particularly in terms 

of their impact on patient adherence, clinical outcomes, and overall healthcare costs. Research 

should also explore how digital health solutions can be tailored to individual patient needs and 

integrated into existing healthcare systems to maximize their benefits. 

Digital health solutions have the potential to revolutionize the management of chronic diseases by 

improving clinical outcomes, enhancing patient engagement, and reducing healthcare utilization. 

However, the successful implementation of these interventions requires addressing barriers such 

as the digital divide, data security concerns, and the variability in tool quality. Further research is 

needed to evaluate the long-term effectiveness of digital health solutions and to develop 

standardized protocols for their integration into routine clinical practice. The findings from this 

review contribute valuable insights into the role of digital health in chronic disease management 

and highlight the need for continued innovation and adaptation to meet the evolving needs of 

patients and healthcare providers. 

Conclusion 

Digital health solutions, including mobile apps, wearable devices, telemedicine, and remote 

monitoring, have shown significant potential in improving chronic disease management. They 

enhance clinical outcomes, treatment adherence, patient engagement, and healthcare efficiency, 

particularly for conditions like diabetes, hypertension, and cardiovascular diseases. By 

empowering patients and supporting providers with real-time data, these tools reduce hospital 

visits and improve care delivery. 
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However, challenges such as the digital divide, data privacy concerns, and inconsistent tool quality 

must be addressed to maximize their impact. Future efforts should focus on equitable access, long-

term effectiveness, and seamless integration into healthcare systems. Digital health holds great 

promise for transforming chronic disease care and advancing patient-centered healthcare. 
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